Introduction 17
Cardiovascular diseases (CVD) are a worldwide health problem that represents a significant 18 burden not only on the medical care system but also on the long-term quality of life of human 19 population. Elevated blood pressure is one of the major independent risk factors for cardiovascular 20 disease (Erdmann, Cheung, & Schroeder, 2008) . Angiotensin converting enzyme (ACE, lysozyme (14.4 kDa), aprotinin (6.0 kDa), insulin B chain (3.5 KDa) and insulin A chain (2.5 kDa). 122
Determination of soluble protein and the content of peptides < 3 kDa 123
Soluble protein content was measured in pressurized and non-pressurised lentil protein 124
concentrates and hydrolysates at pH 8 by DC protein assay (Biorad) using bovine serum albumin 125 (BSA) as standard. For peptide concentration, hydrolysates were submitted to ultrafiltration through 126 membranes of 3 kDa pore size (Millipore Corporation, Billerica, MA, USA) and permeates were 127 analyzed by the DC protein assay (Biorad) using BSA as standard .  128 was read every minute for 30 min at emission and excitation wavelengths of 355 and 405 nm,  135 respectively, in a microplate fluorometer (Biotek, Winooski, VT, USA). IC 50 values expressed in 136 protein concentration (mg/mL) were calculated for the most active hydrolysates. IC 50 was 137 determined by dose-response curves in which the range of protein concentration was distributed in a 138 logarithmic scale and using the non-linear regression sigmoidal curve fit function in GraphPad Prism 139 4.00 (Graphpad Software Inc., San Diego, CA, USA). 140
2.7.Determination of oxygen radical absorbance capacity (ORAC) 141
Samples were passed through a Sep-Pak C18 cartridge (Waters, Milford, MA, USA) and 142 retained compounds were eluted with 60% acetonitrile containing 0.1% TFA in water. The 143 antioxidant capacity of samples was measured in duplicate by fluorescence using the ORAC method 144 as described previously (Torino et al., 2013) . Results were expressed as µmol Trolox equivalents 145 (TE)/g hydrolysate. 146
Identification of bioactive peptides by MALDITOF/TOF. 147
The proteomics analysis was carried out by matrix-assisted laser desorption/ionization time of 148 flight tandem mass spectrometry (MALDI TOF/TOF) at the Proteomics Facility UCM-FPCM, a 149 member of ProteoRed-ISCIII network. Hydrolysates having the highest ACE-inhibitory and 150 antioxidant activity were selected for peptide identification. Sample (1 μL) was spotted onto a 151 MALDI target plate and allowed to air-dry at room temperature. Then, 0.4 μL of a 3 mg/mL of α-152 cyano-4-hydroxy-transcinnamic acid matrix (Sigma) in 50% acetonitrile were added to the dried 153 peptide digest spots and allowed again to air-dry at room temperature. Analyses were performed in a 154 4800 Plus MALDI TOF/TOF Analyzer mass spectrometer (Applied Biosystems, Framingham, MA) 155 operating in positive reflector mode, with an accelerating voltage of 20 kV. All mass spectra were 156 calibrated internally using peptides from the auto digestion of trypsin. The analysis by MALDI TOFmass spectrometry produces peptide mass fingerprints and the peptides observed with a Signal to 158
Noise greater than 20 can be collated and represented as a list of monoisotopic molecular weights. 159
Proteins ambiguously identified by peptide mass fingerprints were subjected to MS/MS sequencing 160 analyses using the 4800 Plus MALDI TOF/TOF Analyzer (Applied Biosystems, Framingham, MA). 161
The most intense multiply charged ions were selected for collision-induced dissociation. Fragment-162 ion spectra (MS ⁄MS spectra) were acquired in the ion reflector mode over the m⁄z range 50-2500 163 and were sequenced by using the PepSeq de novo sequencing algorithm (Micromass 
3.3.Effect of high pressure (HP) on ACE-inhibitory activity of lentil hydrolysates 266
Lentil protein concentrates showed a weak ACE inhibitory activity (20%) that was 267 significantly increased upon enzymatic digestion treatment (P≤0.05) regardless of the enzyme used 268 (Table 1) . Alcalase and Savinase digestion at atmospheric pressure gave rise to higher values of ACE 269 inhibition (57% and 46%, respectively) than Protamex and Corolase 7086 (36 and 34%, 270 respectively). These results were also observed in our previous work, although higher ACE 271 inhibition values were found in lentil hydrolysates submitted to longer incubation times up to 2-3 h 272 depending on the protease type (Garcia-Mora et al., 2014). 273
The ACE inhibitory activity of lentil protein concentrates (0.1 MPa) remained similar after 274 pressurisation (100-300 MPa). However, HP treatment during lentil proteolysis affected differently 
Effect of high pressure (HP)-assisted proteolysis on antioxidant activity of lentil hydrolysates 303
Protein digestion at atmospheric pressure for 15 min did not change the initial ORAC values 304 (242.2 µg TE/g protein concentrate) observed in non-hydrolysed lentil proteins ( Table 2 ). The 305 combined treatment of pressure at 100 MPa and enzymatic proteolysis resulted in hydrolysates with 306
higher ORAC values than those obtained at 0.1 MPa (P<0.05). Higher pressure levels of 200 and 300 307
MPa applied during enzymatic proteolysis had a different impact on the antioxidant activity of 308 hydrolysates depending on the protease used (Table 2) . ORAC values of hydrolysates produced by 309
Alcalase at 200 and 300 MPa were significantly lower than the ones produced at 100 MPa (P<0.05). properties of lentil hydrolysates produced by Savinase treatment at 300 MPa as mentioned above. 367
3.6.Effect of gastrointestinal digestion on ACE-inhibitory and antioxidant activity of selected lentil 368
hydrolysates 369
Gastrointestinal enzymes may cause structural degradation of food-derived peptides 370 consequently affecting their biological activity. Therefore, to study how gastrointestinal digestion 371 could affect the biological activity of peptides present in hydrolysate obtained by Savinase at 300 372 MPa, 3 kDa permeates were sequentially digested with pepsin and pancreatin under simulated 373 gastrointestinal conditions. Figure 3 shows ACE-inhibitory (expressed as IC 50 ) and antioxidant 374 activities (expressed as µmol TE/mg peptide) of 3 kDa permeate of the selected hydrolysate before 375 and after in vitro gastrointestinal digestion. In vitro gastrointestinal digestion caused a slight loss of 376 ACE-inhibitory activity as evidenced by higher IC 50 values (0.27 mg peptide/mL) compared to non-377 digested control (0.20 mg peptide/mL) (P≤0.05). On the contrary, simulated gastrointestinal 378 digestion resulted in a 2-fold increase in the antioxidant activity of the 3 kDa permeate which 379 reached an ORAC value of 1.71 µmol TE/mg peptide. This observation could be explained by the 380 release of new fragments by gastrointestinal enzymes with higher antioxidant capacity. 381
Conclusions 382
In comparison to atmospheric pressure, 300 MPa enhanced the proteolytic efficiency of four 383 food-grade proteases (Alcalase, Protamex, Savinase and Corolase 7089) giving rise to a higher 384 degradation of the major lentil storage proteins and a greater accumulation of peptides < 3 kDa. 385
Increased ACE-inhibitory activity was observed in hydrolysates when HP assisted the proteolysis of 386 the different enzymes, with exception of Alcalase. Moreover, there is also a potential benefit to be 387 gained by application of this technology to increase the antioxidant capacity of lentil hydrolysates 388 through a selection of the appropriate protease and pressure level. In this study, proteolysis at 300 389 MPa by Savinase gave rise to lentil hydrolysates with the highest ACE inhibitory and antioxidant 390 activities in a relatively short time (15 min). In addition, the biological activity of these hydrolysates 391 was highly retained (ACE inhibitory activity) or improved (antioxidant activity) upon in vitro 392 gastrointestinal digestion. The identification of several peptides in these hydrolysates containing 393 bioactive amino acid sequences in their structure support the potential of HP treatment as a 394 technology to efficiently release bioactive peptides from lentil proteins. 
